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(57) [Abstract] 
[Objective] 

heat resistance of gasket material, electrolyte solution, 
separator material improving lithium in nonaqueous 
electrolyte battery whichdesignates negative electrode active 
material, fluorinated graphite as positive electrode active 
material, it offers battery whose arepossible retention or use 
even such as high temperature environment, heat and 
humidity environment it makes the objective. 

[Constitution] 

As gasket material boiling point melting lithium salt in 
organic solvent of 170 deg C or greater as perfluoro alkoxy 
resin (PFA ) resin, electrolyte solution, battery whose are 
possible retention or use evensuch as high temperature 
environment, heat and humidity environment by using glass 
fiber non-woven fabrics as separator material, is acquired. 

Especially, leaked liquid at time of battery sealing is 
prevented as the separator material by designating average 
fiber diameter of glass fiber non-woven fabrics which it uses 
as2;mumorless, apparent weight 5.0~9.0g/m\ average 
pore diameter 3.0-7.5 ;mu m, battery which discharge 
property stabilizes is acquired. 
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Claims 

[»mi#a)«sii] 

fl«S||^0!)niJl^tt-r**X^hi:LT/<- 

**fcLT»Aa< 170 deg C £l±0>4Ttt*tt£ 

£**£** */*U-$£LT¥$«*tg 2/im 
BIT, BftM 5.0~9.0g/m\ ¥$?LS 3.0-7.5 

*****«». 



[If** 2] 

11*31 1 E*<D**«**»a6. 
[If** 3] 

* X 6< . * ^ 7 V it U * ^ A (LiBF 4 ) * 
0.90~1.50mol/l T»«l::»*3*fc*a>£fl|l* 

aciswatrsiiaa i b*©smc«»* 
m* 0 



[Claim(s)] 
[Claim 1] 

In nonaqueous electrolyte battery which designates negative 
electrode active material * fluorinated graphite as positive 
electrode active material, lithium as the positive electrode 
terminal and gasket which lies between between negative 
electrode terminal as nonaqueous electrolyte making use of 
perfluoro alkoxy (PFA ) resin, boiling point melting lithium 
salt in the unit* or mixture, with organic solvent of 170 deg 
C or greater as solute, nonaqueous electrolyte battery 0 which 
uses glass fiber material of average fiber diameter 2 ;mu m or 
less, apparent weight 5.0~9.0g/m 2 , average pore diameter 
3.0-7.5 ;mu m as separator and makes feature 

[Claim 2] 

organic solvent, the;ga -butyrolactone nonaqueous electrolyte 
battery 0 which is stated in Claim 1 whichis made main 
component 

[Claim 3] 

nonaqueous electrolyte battery Q which is stated in Claim 1 to 
which solute, lithium fluoroborate (Li BF 4 ) uses those which 
are melted in solvent with 0.90 - 1.50 mol/1 and makes feature 
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[Claim 4] 

gasket which designates perfluoro alkoxy (PFA ) resin as 
main component is closedairtight between positive electrode 

* u egatiVe deCtrode tem,inal mean ^pressing in 
50 -90% thickness v.s-a-vis thickness before compressing 
nonaqueous electrolyte battery, which isstated in Claim 1 
which is made feature 

[Claim 5] 

It is connected by positive electrode and electrical in metal 
container which combines positive electrode terminal 
chromium it uses steel which 0.5 weight % or more includes 
15 weight A or more, molybdenum for portion which at 
same time touches with electrolyte solution the nonaqueous 
electrolyte battery, which is stated in Claim 1 which is made 
feature 

[Claim 6] 

lithium, sodium, magnesium or other light metal, or in 
nonaqueous electrolyte battery which designates negative 
electrode active material, copper oxide, molybdenum 
tnoxide, manganese dioxide or other metal oxide, 
fluonnated graphite or other halide etc whichconsists of these 
alloy as positive electrode active material, as positive 
electrode terminal and gasket whichlies between between 
negative electrode terminal as nonaqueous electrolyte making 
use of perfluoro alkoxy (PFA ) resin, boiling point melting 
inorganic salt in unit, or mixture, with the organic solvent of 
170 deg C or greater as solute, nonaqueous electrolyte 
battery, which uses glass fiber material of average fiber 
diameter 2 ;mu m or less, apparent weight 5.0-9 Og/m 2 
average pore diameter 3.0-7.5 ;mu m as separator and makes 
teature 

[Claim 7] 

organic solvent, the;ga -butyrolactone nonaqueous electrolyte 
battery, which is stated in Claim 6 whichis made main 
component 

[Claim 8] 

nonaqueous electrolyte battery, which is stated in Claim 6 to 
which solute, lithium fluoroborate (Li BF 4 ) uses those which 
are melted in solvent with 0.90 - 1.50 mol/1 and makes feature 

[Claim 9] 

gasket which designates perfluoro alkoxy (PFA ) resin as 
mam component is closedairtight between positive electrode 

S"SS T d , negative eleCtTOde terminal mean compressing in 
50 -90 A thickness vis-a-vis thickness before compressing 
nonaqueous electrolyte battery, which isstated in Claim 6 
which is made feature 
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<7P A* 15 M%&±. ^E'J^f^S 0.5 M% 



Specification 
[0001] 



[0002] 

[ft*<D&ffi] 

It. «»-C 10 *&±fcl*3*H«ff 4#ttK« 

-e©ttfflffl»*<«a**iT^*. 



[0003] 

C <D ck 5 ft « * * 5S fc *T fc ft . M it IS 
USP5,246,795. *f#&¥ 5-58232 -94*«|C|BS3 

*i-a*« o*yma«fiR*t»©a 

fi36<K*6*LTL>44<+»ftt©"Clift^o 

fee 

[0004] 

l/Cttfi 12.5mm. H£ 2.5mm ©3-f >»»fl: 
^r B v 'J^^A«?fi(BR1225)©«jaifBlll$^ 



[Claim 10] 

It is connected by positive electrode and electrical in metal 
container which combines positive electrode terminal, at same 
time electrolyte solution chromium it uses steel which 0.5 
weight % or more includes 15 weight % or more, 
molybdenum for portion which touches the nonaqueous 
electrolyte battery D which is stated in Claim 6 which is made 
feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention light metal or designates this alloy as negative 
electrode active material, regards the nonaqueous electrolyte 
battery which designates metal oxide or halide as positive 
electrode active material, it issomething regarding 
improvement of gasket material, nonaqueous electrolyte, 
separator material which it canwithstand thermal shock etc 
with especially high temperature environment, heat and 
humidity environment, temperature difference . 

[0002] 

[Prior Art] 

nonaqueous electrolyte battery, especially fluorinated 
graphite lithium battery is used widely by being superior in 
the long term storage quality, 10 years or more with ambient 
temperature as power supply for memory backup. 

Recently, application under automobile, industry equipment 
or other high temperature environment is demanded. 

In addition, in order solder reflow for it to be possible to other 
electronic part similarity and on circuit substrate, after these 
battery were exposed under the high temperature 
environment, in order to be able to maintain battery property, 
it is sought. 

[0003] 

Because this kind of request is satisfied, kind of 
improvementwhich is stated in for example United States 
Patent 5,246,795 . Japan Examined Patent Publication Hei 
5-58232 disclosure, in other words improvement of battery 
assembly material is tried, but they were not sufficient ones. 

[0004] 

Here, you explain concerning constitution of conventional 
fluorinated graphite lithium battery. 

Figure 1 is something which shows configuration cross 
section of coin shape fluorinated graphite lithium battery 
(BR1225 ) of the diameter 12.5 mm. thickness 2.5 mm as 
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(JJIT.PP .tBSIB-r^^jcy/jr^-b/^- 
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PP »Bfr&fc*#X*-,K 7 

t, gbl aie-r*), tL<i*^aeu>*-^ 

fe^S^f,.. i§gag 1.00mol/l <k*-5J:5lC^ 
J>V<kU^^A(LiBF 4 )$Jg»$#fct©-Cife 

[0005] 

Ts mmit 450 deg C-650 deg C £-C*f&ICli$ 
£tt?y1tAIB*8ftXf=mt, ftfia 181 

tt*50degC*T?|(H=ttSeST?**. 
[0006] 

L*U XiMfltT. Jcyjtfx^vh 
[0007] 

**©*fle-CI4» -40 deg C~60 deg C CDS ' 
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one example of conventional fluorinated graphite lithium 
battery. 

In Figure 1, as for 1 as for sealing plate, 2 which consists of 
stainless steel asfor negative electrode, 3 which consists of 
lithium metal as for positive electrode, 4 whichdesignates 
fluorinated graphite as main component as for separator, 5 
which consists of polypropylene (Below, PP you briefly 
describe. ) non-woven fabrics as for battery case, 6 which 
consists of stainless steel as for gasket, 7 which consists of 
PPresin it is a current collector of titanium metal. 

electrolyte solution, in order the;ga of high boiling solvent 
-butyrolactone (Below, GBL you briefly describe ) or 
propylene carbonate (Below, PC you briefly describe )with 
in solvent which mixes dimethoxy ethane (Below, DME you 
briefly describe. ) of low boiling solvent, to become solute 
concentration 1.00 mol/1, is something which melts lithium 
fluoroborate (Li BF 4 ). 

[0005] 

In fluorinated graphite lithium battery of above-mentioned 
constitution, positive electrode to 450 deg C-650 deg C 
stability uses fluorinated graphite for active substance in heat, 
negative electrode to melting point of 181 deg C stability has 
designated lithium metal as active substance in heat. 

In addition, lithium fluoride (LiF ) which is a discharge 
product to 850 deg C is stabilityin heat. 

[0006] 

Generally between metal container which combines metal 
container, negative electrode terminal which combines 
positive electrode terminal in coin shape, button shape 
cylindrical or other lithium battery, regardless of battery' 
shape, gasket which has insulating function must be arranged. 
As for gasket, insulating function and electricity generating 
dement of metal container which combines positive/negative 
electrode terminal appear in battery outside, in addition in 
order to battery internal of outside air it invades to prevent it 
has function which itis closed airtight is kept. 

But, microscopic gap occurs from thermal expansion 
difference of gasket material , positive/negative metal 
container material under the high temperature environment, 
due to thermal shock etc, battery performance deteriorates 
with outside air, moisture or other invasion to evaporation 
leaked liquid, and battery internal of electrolyte solution. ' 
[0007] 

[Problems to be Solved by the Invention] 

With constitution of conventional coin shape fluorinated 
graphite lithium battery which is shown on description above, 
-use or retention is possible with temperature range of 40 deg' 
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L*L4*<&. 60 deg C U±®Kfift#^f!&flr 

jkjb* aft* fc*LM*«art»^o*f»s«* 

83 deg C fcittttt«L^»««ttfflLfcilA, 83 

deg c ja±©aa"eato"csai-*^bL.tt 



[0008] 

PP 14. *a>att*Xttfflfi&fi<til 65 
deg C ffcU . Lfc^ot, 65 deg C H±-ca>tt 
IBB*. fe«lM*lftaft?Ftt« KfCfcijtteatt 

•kya^ttftseft* fit*. # x^h<Di§£. 



o**iM***«i:y. no deg c oflurrei* 



[0009] 
[0010] 

A. ^HJ^A* ^7*v^A§?<7)S£R. fe£ 



C~60 deg C. 

But, with high temperature storage and thermal shock load of 
60 deg C or greater from gap which itoccurs in seal caulking 
(Of gasket and contact portion of sealing plate, gasket and 
battery case ) of battery of A part in Figure 1 as the cause of 
battery performance degradation, to evaporation, there is 
leaked liquid, or battery internal of electrolyte solution from 
battery internal outside air. moisture or other invasion. 

Especially, when boiling point like DME as solvent of 
electrolyte solution 83 deg C relatively low solvent is used, 
quite gasification it does easilywith temperature of 83 deg C 
or greater, from microscopic gap of seal caulking which 
ismentioned earlier solvent scatter does easily to battery 
outside, the battery performance deteriorates considerably. 

Or, when outside air. moisture etc invaded, in especially 
water and lithium surface where chemical reaction is easy to 
happen, oxide, hydroxide or other coating which inhibition 
doesgeneration of electricity reaction is formed even in 
electricity generating element of the battery internal, battery 
performance decreases with sudden increase of especially 
internal resistance. 

[0008] 

In addition, as for PP which it has used as material of the 
gasket, separator, continual maximum use temperature being 
approximately 65 deg C, therefore, with 65 deg C or greater 
when it is a gasket when using, or at time of the high 
temperature storage, with heat with oxidation of resin and 
permeation and scattering etc to resin internal of electrolyte 
solution including compound deterioration,original insulating 
* sealing function, In case of separator, retaining function of 
insulating * electrolyte solution is impaired and battery 
performance decreases considerably. 

This phenomena extent of extent deterioration where ambient 
temperature becomes high becomes large, under environment 
of 170 deg C PPresin melts, also gasket, separator is lost, as 
for aforementioned function, the battery property stops 
showing. 

[0009] 

Being something which solves these problem, you use this 
invention under the high temperature environment and with 
thermal shock, etc or nonaqueous electrolyte battery whose 
retention is possibleit is offered you make objective. 



[Means to Solve the Problems] 

In order to achieve this objective as for this invention, gasket 
which liesbetween between negative electrode terminal 
lithium, sodium, magnesium or other light metal, or in 



[0009] 



[0010] 
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[0011] 

»»#i=tert*flsa«:iBi«a>»^iftjtL. * 

0.3-1.5// nn Bttma. 5.0-9.0g/m\ *FSlfl.g 
3.0-7.5 //m ©#5*8fi*t£ffll*S;:i:lz«fc 



[0012] 

[MM 

[0013] 
(Sffiffl 1) 

#**?Mi PFA tttt£.«ff;ft(i GBL fc 
LiBF 4 £ 1.00moI/l»»Lfct,a)£ , -t/<u-$ tt 

[0014] 
(ttltfl 1) 

[0015] 

(ttKfl2) 



1996-5-31 

nonaqueous electrolyte battery which designates negative 
electrode active material, copper oxide, molybdenum 
tnoxide, manganese dioxide or other metal oxide, 
fluorinated graphite or other halide etc which consists of these 
alloy as positive electrode active material, as positive 
electrode terminal and making use of perfluoro alkoxy (PFA ) 
resin, as nonaqueous electrolyte boiling point organic solvent 
of 1 70 deg C or greater in unit, or mixture, Melting 
inorganic salt as solute, it is a constitution which uses the 
glass fiber material of average fiber diameter 2 ;mu m or 
less, apparent weight 5.0~9.0g/m 2 , average pore diameter 
3.0-7.5 ;mu m as separator. 

[0011] 

[Working Principle] 

Like above by fact that it constitutes, battery in under the high 
temperature when you use, or retain, occurrence of 
microscopic gap in seal-caulking portion isprevented, solute 
which in addition consists of lithium salt in the electrolyte 
solution those which suitable amount are melted in high 
boiling solvent are used, separator material X by using glass 
fiber material of average fiber diameter 2 ;mu m or less, 
preferably 0.3-1 .5 ;mu m, apparent weight 5.0-9.0g/m 2 , 
average pore diameter 3.0-7.5 ;mu m, heat stability of 
electrolyte solution and immediately after at thetime of seal, 
because it can assure prevention of leaked liquid, 
moreimprovement of antileak property is guaranteed to be 
possible, the battery where battery property is superior can be 
offered. 

[0012] 

[Working Example(s)] 

While referring to figure, you explain Working Example of 
this invention. 

[0013] 

(Working Example 1 ) 

As for positive electrode fluorinated graphite, as for negative 
electrode lithium metal, as for the gasket PFAresin, as for 
electrolyte solution those which 1.00 mol/1 melt the Li BF 4 in 
GBL, as for separator battery like Figure 1 makinguse of glass 
fiber non-woven fabrics, was assembled. 

[0014] 

(Comparative Example 1 ) 

Other than designating gasket as PEKresin, it is 
sameconstitution as Working Example 1. 

[0015] 

(Comparative Example 2 ) 
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PEEK«BlCLfcJa#H4. 1 

[0016] 
(JtKffl 3) 

[0017] 
(ttttfl 4) 

PSu*»lcLfcB*M4. H«5^J 1 1 

[0018] 
(tttt« 5) 

h* PAI ttKlcLfc Blttl*. £K0l 1 1 

[0019] 

(ami 6) 

[0020] 

Cttb(Dm?a$ 150 deg C T* 40 B |H]»9?«Ii 

[0021] 
[Si] 



Other than designating gasket as PEEKresin, it is 
sameconstitution as Working Example 1. 

[0016] 

(Comparative Example 3 ) 

Other than designating gasket as PESresin, it is 
sameconstitution as Working Example 1. 

[0017] 

(Comparative Example 4 ) 

Other than designating gasket as PSuresin, it is 
sameconstitution as Working Example 1. 

[0018] 

(Comparative Example 5 ) 

Other than designating gasket as PAIresin, it is 
sameconstitution as Working Example 1. 

[0019] 

(Comparative Example 6 ) 

Other than designating gasket as PEIresin, it is 
sameconstitution as Working Example 1. 

[0020] 

These battery 40 day test of electrolyte resistance which is 
soaked was donewith 150 deg C. 

Result is shown in (Table 1 ). 

[0021] 

[Table 1] 
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SEfiiWl : '<-7^n7*3 + f (PPA) CJEJ 


7 g 


: (PER) CJIfi 


* & 


lt»W2 : |> j* (PEEK) QEg 


* g 


JfcttWS : (PES) CJB 


8t ft? 


tt«fl4 : #'J*^* v (PS u) (30 


8 ft? 


it««S : * >) r i K-f i K (P A 1 > Gf£ 




it®W6 : #V-i-f-.)M i K (PE I) tJJB 


» » 



[0022] 

)U*>(PES)8fjjg. /■K l J-9-)U7f^>(PSu)SJJi| % tK'J 
75K-<5K(PAI)^flH, r/U-f SK(PEI) 

«tttl*»»U pfa JMK /-K'Jx-xyU'trh^ 
(WT. PEK iBSfB^I. *UX-^n-^,u 

*k>(J2it. peek tB&U)®mmtitzmn 

[0023] 

mmm u asm u ttmm nzi^x isodeg 

C <Si?©S;Sffi??tt-TXS v 60 deg C90%RH <Ji 

<* 2)1= 150_deg C ^^roF^KlEirtgqg 
BwMiS^U (8 3)1= 60 deg C90%RH 



[0024] 

[a 2] 



[0022] 

It melted polyether sulfone (PES ) resin, polysulfone (PSu ) 
resin, polyamideimide (PAI ) resin, polyetherimide (PEI ) 
resin which it uses(Table 1 ) from as gasket it showed 
electrolyte resistance where PFAresin. polyether ketone 
(Below, PEK and brief description) resin, poly (ether ether 
ketone )(Below, PEEK and brief description) resin is superior. 

[0023] 

Next, heat and humidity storage test of high temperature 
storage property test. 60 deg C90%RH of 150 deg C retention 
was donerespectively concerning Working Example 1. 
Comparative Example 1 . Comparative Example 2 which 
acquires satisfactory resultwith electrolyte resistance test. 

open circuit voltage of 150 deg C retention later and 
relationship of internal resistance are shown in (Table 2 ), 
open circuit voltage of 60 deg C90%RH retention later 
andrelationship of internal resistance are shown in (Table 3 ). 
[0024] 
[Table 2] 
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1 : P F A 


ittfcWl : PEK 


ttt*m : PEEK 




« E 

(V) 


(0) 


m e 

<V) 


(0) 


« E 

(V) 


(Q) 




3. 40 


45 


3. 40 


4 5 


3. 40 


45 


100 


3, 40 


78 


3. 3 9 


82 


3. 38 


85 


20B 


3. 40 


117 


3. 38 


120 


3. 37 


126 


30H 


3. 38 


126 


3. 3 7 


131 


3. 3 6 


139 


40B 


3. 38 


142 


3. 3 6 


146 


3. 35 


153 



[0025] 
[«3] 

KKtffi: BR122 5 



n = 5 0o5p^M 

[0025] 
[Table 3] 

(60t90*SRH#3) 





Sttflll : PPA 


jttam : PEK 


itttm : PEEK 




« E 

(V) 


mm 

(fl) 


« e 

(V) 


(0) 


% E 

(V) 


(R) 




3. 40 


45 


3. 40 


45 


3. 40 


45 


10B 


3. 40 


53 


3. 39 


94 


3. 21 


101 


20a 


3, 40 


65 


3. 3 7 


238 


3. 15 


247 


309 


3. 40 


75 


3. 36 


388 


3. 10 


496 


4 OH 


3. 3 9 


88 


3. 34 


5 41 


3. 0 0 


683 



[0026] 

C© (ft 2)*>b 150 deg C Qfltff gMtf 
i<±*-r*Ci:fr& PFA ttffia««*iTl**::i: 



n-5 0«W« 
[0026] 



This way, as storage time of 150 deg C elapses from (Table 
2 ), open circuit voltage decreases, PFAresin is superior from 
fact that internal resistance rises,understands . 
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mmz(Bi 3)^6 60 deg C90%RH ft^&CDgg 
»*Etrt»«fit©«l»cfcyW6^K PPS v 

[0027] 

a w#mn? % iwm= j^eim*.* pfa ® jj§ 

[0028] 
(tt«« 3) 

^0¥fcjfit£ 30%<tLfc o 

[0029] 

(J±«#J 4) 

^ffi#J 1 fcNCflbfrefeoT. JfX^hOEll 

^(D¥i5)fil^40%<!:Lfco 

[0030] 

(Sffitftf 2) 

[0031] 
(Sttfti 3) 

70%iLfc. 

[0032] 
(SlJ5fc#l4) 

90%iLfc o 

[0033] 
(JttM 5) 

^<D¥fcJ{I£95%i:Lf;:o 

[0034] 

[^ 4] 
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open circuit voltage of 60 deg C90%RH retention later and 
change of internal resistance comparedto PPSresin is superior 
in same way clearly from (Table 3 ),understands . 
[0027] 

Next, optimum compression ratio, being plugged positive 
electrode terminal when you use PFAresin as the gasket and 
between both of negative electrode terminal, before thickness 
of the PFAresin which is compressed by both terminals is 
compressed with both terminals itcompared examined ratio of 
thickness. 

[0028] 

(Comparative Example 3 ) 

With same constitution as Working Example 1, mean of 
compression ratio of the gasket was done 30%. 

[0029] 

(Comparative Example 4 ) 

With same constitution as Working Example 1, mean of 
compression ratio of the gasket was done 40%. 

[0030] 

(Working Example 2 ) 

With same constitution as Working Example 1, mean of 
compression ratio of the gasket was done 50%. 

[0031] 

(Working Example 3 ) 

With same constitution as Working Example 1, mean of 
compression ratio of the gasket was done 70%. 

[0032] 

(Working Example 4 ) 

With same constitution as Working Example 1, mean of 
compression ratio of the gasket was done 90%. 

[0033] 

(Comparative Example 5 ) 

With same constitution as Working Example 1, mean of 
compression ratio of the gasket was done 95%. 

[0034] 
[Table 4] 
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(-10/6OT llt-lh 80tO») 



ri 1 Az/^vv r 




fctMS : 3 0% 


26/100 


ltR«4 : 4 0% 


1 1/100 


nm2 : 50% 


0/100 


**W3 : 7 0% 


0/100 


s*ftW4 : 9 0% 


0/100 


lfctM*5 : 9 5% 


14/100 



*rx* * hmmm c%> 



x 100 



[0035] 

(*4)cty. Ett*a)¥iSi36^5o-9o%a)ttHT?* 

50^90%<»W4lcEI>Lfc»P^L«)»©»tt 
[0036] 

«-ei**ajs»»t«3ijai*afl!)s*»»-c 



[0037] 
[0038] 



[0035] 

If (Table 4 ) compared to, average of compression ratio is 50 - 
90% ranges, leaked liquid does not occur and satisfies 
antileak property understands . 

When from this, PFAresin it uses, as gasket vis-a-vis 
thickness before compressing antileak property is guaranteed 
by maintaining shape of seal caulking which was compressed 
in 50 - 90% thickness as mean. 

This phenomena was similar result even with in case of resin 
material whichadds aforementioned additive to PFAresin. 

[0036] 

When next, you pay attention concerning electrolyte solution, 
because with the Prior Art it was a mixed solvent of high 
boiling solvent and low boiling solvent, low boiling solvent 
evaporatesat time of high temperature storage, deterioration of 
battery property appearsremarkably. 

Then, in order to control evaporation of electrolyte solution at 
time of high temperature storage, it examined various with 
high boiling solvent alone which excludes low boiling 
solvent. 

[0037] 

general high boiling solvent and those solidification point* 
boiling point which examined in (Table 5 ) are shown. 

[0038] 



Page 14 Paterra Instant MT Machine Translation 



JP1996138686A 

[S5] 



1996-5-31 



[Table 5] 



a s a 


8 B A 
(t) 


0 £ 
(*) 


yutfuya-rf?^ h (PC) 


-49. 0 


241. 0 


t — "/ n a a v »> /■ — i> r \ 
7 / Tr* 3 y 7 i* s V7*~BL) 


-43. 0 


202. 0 


iffV^ij3-M^7Hh (EGS) 


-11. 0 


173. 0 


******** 5/ K (DMSO) 


18. 6 


18 9. 0 


^**5v (SL) 


28. 9 


287. 3 


^^^-W h (EC) 


40. 0 


2 4 8. 0 



[0039] 

-20 deg C «TT<D«Stt«£#ji 
Lfci§£\ (S 5)ICo%5?SJia)*T? PC t GBL 

deg c -ettjasu ««?;«+<D>r^> 



[0040] 

*tttLT. -40-0 deg C (DKfgVtmVtHfiSm 
*fc.«»»ttO)ff#i*a3|E36^© GBL 

gbl <te»^5i^ dme 
£5: " 4 £~ 85 deg c ®^»*fiE©tt«*ra«nrc 

[0041] 

H 2 f± LiBF 4 SS 1.00mol/l ItoftftUBftl:: 
[0042] 



[0039] 

As a result, when - low temperature discharge with 20 deg C 
or less isconsidered, - with 20 deg C solidification it does 
other than PC and GBL in solvent which is (Table 5 ) 
obstructs ion conduction in the electrolyte solution. 

In addition, electrical conductivity of electrolyte solution 
decreases by fact that the low boiling solvent where electrical 
conductivity is high relatively is excluded, is decrease of 
operating voltage. 

[0040] 

Then, if - or solvent solidification does not do low 
temperature of 40 - 0 deg C as high boiling solvent of 
nonaqueous electrolyte battery of this working example, 
rephrases inside this temperature range there is a state where 
battery can do electromotive reaction it is possible. 

In addition, storage property it is superior, with conventional 
high boiling solvent GBL and mixed solvent of low boiling 
solvent DME, - it compared operating voltage of 40 - 85 deg 
C concerning fromuntil recently GBL and each unit, mixed 
solvent of PC, drawing up theaforementioned battery in same 
way. 

[0041] 

As for Figure 2 operating voltage with 30 k:oa discharge and 
discharge depth 40% time point of fluorinated graphite 
lithium battery (Figure 1 ) in each solvent combining at time 
of Li BF 4 concentration 1.00 mol/l isshown. 

[0042] 
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ZOmmM . *3Ml»« GBL t PC a>££& 

j«^icfctNrii.GBL oa^Jt*tf*^a« 

fttt«EI*»<. «!=-20 deg C, -40 deg C TJB 

*fc,GBL aafttt*OTi*a. asoxa 

£££ GBL DME OB 

cfc-DT,*ajS»MElCl* GBL 4t*ot**»"C 
[0043] 

tt*«fcy, ^ftaauyjAaacaaao 

jggli LiBF 4 T*fey. 1.00mol/l TfttfflL 

f-c-c, *adaa gbl *-c<d LiBF 4 »ii* 
S3waa#»tticifoj;34aat*a** 

[0044] 
(ttttM 6) 

SKODXK^ 0.8mol/l -CfcSElW*. HJfcflJ 6 

[0045] 

(SUM 5) 

»«o>aaE4< o.9moi/i -eftsiam*. nflfe#i 6 

[0046] 
(S1K0 6) 

[0047] 

(HSS0J7) 

»R®aSA< 1.3mol/l HJfe^ 6 

[0048] 

G*aa s) 

[0049] 
(tt«« 7) 



From result, regarding mixed solvent system of high boiling 
solvent GBL and PC,extent and operating voltage where 
mixing ratio of GBL is high are high,remarkable with 
especially - 20 deg C, -40 deg C. 

In addition, it is close with operating voltage of mixed solvent 
of extent, the conventional high boiling solvent GBL and low 
boiling point (low viscosity ) solvent DME where mixing 
ratio of GBL is highunderstood . 

Depending, GBL is most effective in high boiling solvent , 
understands. 

[0043] 

Next, it examined concerning solute of electrolyte solution. 

From until recently, solute of electrolyte solution of 
fluorinated graphite lithium battery with the Li BF 4 , has used 
concentration with 1.00 mol/1. 

Then, Li BF 4 solute concentration in high boiling solvent GBL 
produces which kind of effect on high temperature storage 
quality, experiment was done. 

[0044] 

(Comparative Example 6 ) 

Other than concentration of solute is 0.8 mol/1, it is 
sameconstitution as Working Example 6. 

[0045] 

(Working Example 5 ) 

Other than concentration of solute is 0.9 mol/1, it is 
sameconstitution as Working Example 6. 

[0046] 

(Working Example 6 ) 

It is same constitution as Working Example 1. 
[0047] 

(Working Example 7 ) 

Other than concentration of solute is 1.3 mol/1, it is 
sameconstitution as Working Example 6. 

[0048] 

(Working Example 8 ) 

Other than concentration of solute is 1.5 mol/1, it is 
sameconstitution as Working Example 6. 

[0049] 

(Comparative Example 7 ) 

Other than concentration of solute is 1.6 mol/1, it is 
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[0050] 

(a 6)ii«-*Haaticfeit* iso de g c 

[0051] 

[8 6] 

aDQftfe : B R 1 2 2 5 



sameconstitution as Working Example 6. 
[0050] 

As for (Table 6 ) battery property of 150 deg C retention later 
in each solute concentration isshown. 

[0051] 

[Table 6] 



(15,0tfc#) 











sat* 7 




Wtttl 


L i B F i 

<DOl/l) 


0. 8 


0. 9 


1. 0 


1. 3 


1. 5 


1. 6 






48 


46 


45 


45 


46 


47 


B 


10Q 


153 


81 


78 


80 


82 


128 


ft 


200 


320 


118 


117 


116 


117 


280 


tt 


30B 


432 


137 


126 


132 


134 


372 


£2 


40B 


592 


144 


142 


143 


144 


412 



[0052] 



n«5O0¥*i© 

[0052] 



ZOeiftlCcfcy. LiBF 4 »SSS35< 0.80mol/l gl 
Ts 1.60mol/l £l±lcft<&4:*;fiBflK*E©« 

LiBF 4 1.60mol/l gl±l::fc*£ 

-40-0 deg C -C»R©»»flEliftTU 

flrtuu «a-e©»«fie*iB*-r*. 

f*^[C,LiBF 4 ^»agl±0.90^1.50mol/l<fr^ 
[0053] 

(cfci>rii pe,pp «?©at»*t»£.7-f;uA, 
*Kit**ii(t«)«ijjSua±ffliB*-ei4** 



Depending upon as a result when Li BF 4 solute concentration 
becomes 0.80 mol/1 or less* 1.60 mol/1 or more,decrease of 
battery open circuit voltage and rise of battery internal 
resistance are remarkable. 

In addition, when Li BF 4 solute concentration becomes 1.60 
mol/1 or more, - solubility of solute decreases with 40-0 deg 
C, solute precipitates, the inhibition does electrical discharge 
reaction with low temperature. 

In reason, as for Li BF 4 soIute concentration it is desirable to 
make 0.90 - 1.50 mol/l,it was ascertained . 

[0053] 

As separator material, generally those which process PE,PPor 
other resin material, in film* non-woven fabrics etc 
regarding nonaqueous electrolyte battery are used. 

But, when it uses under high temperature environment, also 
PEresin,PPresin with temperature of melting point or higher 
of that itself melting happens, loses function and as the 
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•5ci:l*■(?t^^l^o 



%MM 1 *»©-fe/<b— ZtLZft&O) PP * 

jBufcttiww 8 irnste^ i tmcmmm 

9 <fc£tilJ5!cU C4x?>0m?i!!$ 150 deg C 
Lfc<tt<DT-$$(S 7)l=jR*-. 

[0054] 

[a 7] 

«!»«%: BR1225 







**H9 :*nU*Wm 




* a 

<v> 


CO) 


n & 

(V) 


(0) 




3, 4 0 


45 


3. 40 


45 


100 


3. 40 


103 


3. 40 


78 


200 


3. 14 


365 


3. 40 


117 


300 


3. 0 3 


610 


3. 3 8 


126 


40B 


2. 82 


855 


3. 38 


142 



separator cannot use. 

Then, glass fiber non-woven fabrics was used. 

Same Working Example 9 as Comparative Example 8 and 
Working Example 1 which use conventional PPnon-woven 
fabrics as the separator of Working Example 1 battery is 
formed, when retaining these battery in 150 deg C,data [ s 
shown in (Table 7 ). 

[0054] 

[Table 7] 8 



n - 5 0 ©¥*3<! 



[0055] * 
[0056] 



[0057] 

(ftlkffi io) 

1 a>tf5X«lt©¥$«fiS£ 0.3 Jim 

[0058] 



[0055] 

As for battery which uses PPnon-woven fabrics as retention 
time elapses, the internal resistance rises, voltage decrease 
occurs understands . 

[0056] | 

Next, evaluation it did average fiber diameter of glass fiber, 
with with electrolyte solution retained amount attime of 
battery assembly and leaked liquid immediately after leaked 
liquid* so-called of the electrolyte solution at time of battery 
sealing. 

[0057] 

(Working Example 10) 

battery 0 which designates average fiber diameter of glass 
fiber of Working Example 1 as0.3;mu m 

[0058] 
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mmm 1 on^mtto^mm^S: 0.5 am 

[0059] 

mmm 12) 

1 a>#7X«lta>¥JS«ltS£ 1.0/1 m 

[0060] 
(SlJfiffl 13) 

Sffiftl 1 <D#7X«*t©¥$«*tS£ 1.5 /cm 



[0061] 
(Sttfl 14) 

mmm 1 ©»wwt©Tis«it« 2.0/1 m 

[0062] 
(Jfcttfl 9) 

HfiEfifl 1 04f9Xfilt® s P4tt1t&£ 2.5 /im 

[0063] 
(Jtttfl 10) 

1 0#5Xtttt0TOl1tttS£ 3.0// m 

[0064] 

(X 8)1^0^**^0 

[0065] 

[*8] 



(Working Example 1 1 ) 

battery o which designates average fiber diameter of glass 
fiber of Working Example 1 as0.5;mu m 

[0059] 

(Working Example 12) 

battery e which designates average fiber diameter of glass 
fiber of Working Example 1 asl.0;mu m 

[0060] 

(Working Example 13 ) 

battery o which designates average fiber diameter of glass 
fiber of Working Example 1 asl.5;mu m 

[0061] 

(Working Example 14 ) 

battery o which designates average fiber diameter of glass 
fiber of Working Example 1 as2.0;mu m 

[0062] 

(Comparative Example 9 ) 

battery 0 which designates average fiber diameter of glass 
fiber of Working Example 1 as2.5;mu m 

[0063] 

(Comparative Example 10 ) 

battery o which designates average fiber diameter of glass 
fiber of Working Example 1 as3.0;mu m 

[0064] 

Result is shown in (Table 8 ). 

[0065] 

[Table 8] 
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<20t 30kOtt« 2.5V»Jt) 



(mm) 






ntimiO : 0. 3 


0/100 


5 0 6«M 


nmmi o. 5 


0/100 


5 0 5l$fU 




0/100 




- 

3**913 : 1. 5 


0/100 


5 0 6SW 


xnm* : 2. 0 


2/100 


5 0 3IIW 


ttttW 9 : 2. 5 


22/100 


4 6 5 ^fB3 


JtttWIO : 3. 0 


78/100 


4 2 03R3! 



[0066] 

m 8)<fcyW636^J:3lc. ¥JS*«S4< 2/im 

ja±t?ft***i=aia*4<H*ic^<fty.is 

*ttlc-»«JMII*IB|fl!)**^*4LTL^. 
»*L<tt, ¥$«*tg*< 0.3-1.5 //m ©££. 



¥S)J§lt1I*< 0.3 /fm BIT©»*I«© 

tMcjnxu=«. *nxzixhtifeA<5o 

[0067] 

c©»©¥J9**tS©«H©*©^fc*itf* 

@ttS:&*<5.0~9.0g/nr\ ¥±9?LgA< 3.0-7.5 pt 
m ©t©-efc*ll*+»«ffl RTtt-Cfc*. 

[0068] 

BttMtf 5.0g/m 2 ISlTffl»*.-b/^-**t 



[0066] 

As been clear from (Table 8 ), when average fiber diameter is 
2;mu m or greater, leaked liquid quantity becomes remarkably 
many, decrease of discharge continuation period occurs in the 
resulting. 

When preferably v average fiber diameter is 0.3 - 1.5;mu m, 
leaked liquid quantity is smallest,also discharge continuation 
period is long. 

Furthermore, when average fiber diameter is 0.3;mu m or less, 
mechanical strength beingfragility, it is difficult to process, as 
separator of battery evenwith when in addition it can process 
in uniform weight to process it isdifficult, also fabrication cost 
rises. 

[0067] 

In addition, diligent investigation was done concerning 
apparent weighty average pore diameter of glass fiber. 

If it is something of range of average fiber diameter of this 
kind, if apparent weight 5.0 - 9.0 g/m 2 v average pore 
diameter is something of 3.0 - 7.5;mu m, it is a fully usable. 

[0068] 

When apparent weight is 5.0 g/m 2 or less, because mechanical 
strength as separator material istoo small, when processing is 
in order breaking or becoming deformedoccurs, at time of 
battery assembly, to cause interna! short circuit. 
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[0069] 



[0070] 



(8 9)lcm»*-**miLT-?^U 8 B 
*D A 18 Bi%#A/fc\ l^****— X 

fcivc*PA©£:&*£ 10-20 B*%£*fc3F 

1 .0-3.0 fi»%i»b* 1*fcttf*£ttffl Lfc »d 
0>IMC«*»«»fl!> 85 deg c tmumomsik 

[0071] 
(ttttflll) 

$B{H 1 <D]E«*-X*mi:LT$QA' 18 B 
- 8 B»%d^£^>U^BSffl 
HfcBB. 

[0072] 

(Jtttfl 12) 

mmm 1 ©jE«*-x*t»i:LT*nA io a 



[0073] 

0KBB 15) 

Hffitffl l <DJEm'r-x$mtLT<?nix 15 B 
B%#^X7>b^M£Bl^feBB. 



When apparent weight is 9.0 g/m 2 or more, amount of 
retained liquid* and water absorption rate of the electrolyte 
solution become small and in regard to utility is a problem. 

[0069] 

average pore diameter with 3.0;mu m or less fully cannot 
keep electrolyte solution amount which isnecessary for 
electromotive reaction. 

In addition, with 7.5;mu m or greater retention of electrolyte 
solution it issatisfactory, but in order electrolyte solution is 
taken in inside void of separator at time of electromotive 
reaction, is as a result, electrolyte solution amount where 
electromotive reaction participates decreases, to cause 
decrease of reaction efficiency as result. 

[0070] 

In addition, it is connected by positive electrode and electrical 
in metal container which combines positive electrode terminal 
in battery of this kind of constitution^ lection of molding 
material of battery case 5 in portion* clogging Figure 1 
whichat same time touches with electrolyte solution it 
becomes problem vis-a-visguaranty of reliability of battery. 

nickel 8 weight%* chromium 18 weight% it included in 
(Table 9 ) as battery case material, so-called austenite 
stainless steel and nickel are not included for most part, 
content of chromium 10-20 weight% and material and 
content of molybdenum among those whichchange 1.0-3.0 
weight% result of 85 deg Cstorage test of nonaqueous 
electrolyte battery when material which changes is used is 
shown in so-called ferrite stainless steel. 

[0071] 

(Comparative Example 1 1 ) 

As positive electrode case material of Working Example 1 
chromium 18 weight%* nickel 8 weight% battery 0 which 
uses stainless steel which is included 

[0072] 

(Comparative Example 12 ) 

As positive electrode case material of Working Example 1 
chromium 10 weight% battery 0 which uses stainless steel 
which is included 

[0073] 

(Working Example 15 ) 

As positive electrode case material of Working Example 1 
chromium 15 weight% battery 0 which uses stainless steel 
which is included 
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mmm i6> 

mmm 1 viEm'r-xtifttLTtnA 16 m 



[0075] 

(mmm \i) 

mmm \ ojEm^-^ntLx^aA is m 



[0076] 

(mmm m 

mmm i oiEm^- x#mtLx<?uA 20 m 



[0077] 

atmrn 13) 

ItffiflJ 1 (DIE^-X#*4£LT£PA 18 « 
*%. ^U^"x> 1.0 M^^/cX^f >UX$| 

[0078] 

(3IJS« 19) 

mmm 1 (DiEti^-x^^u-c^pA is « 
i.5 Mro^jfx^ >uxi? 

[0079] 

(S!J6« 20) 

HffiiJiJ 1 (DJEWr-XttntLTtnA 18 M 
»%. ^EU^xV 2.0 M%^f£;vf 

[0080] 
(3£J6« 21) 

mmm 1 ^jes^-x^^u-c^pa is * 

»%, ^'W^ 2.5 M%£-A,f£Xx>UX$i 

[0081] 

(Jt&01 14) 

1 0IE®^-X#¥4i:LT*PA 18 * 
*%, ^E'J^-t> 3.0 M%£yW£Xx>bXi3 
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[0074] 

(Working Example 16 ) 

As positive electrode case material of Working Example 1 
chromium 16 weight% battery 0 which uses stainless steel 
which is included 

[0075] 

(Working Example 17 ) 

As positive electrode case material of Working Example 1 
chromium 1 8 weight% battery 0 which uses stainless steel 
which is included 

[0076] 

(Working Example 18 ) 

As positive electrode case material of Working Example 1 
chromium 20 weight% battery 0 which uses stainless steel 
which is included 

[0077] 

(Comparative Example 13 ) 

As positive electrode case material of Working Example 1 
chromium 18 weight% % molybdenum 1.0 weight% battery 0 
which uses stainless steel which is included 

[0078] 

(Working Example 19) 

As positive electrode case material of Working Example 1 
chromium 18 weight%* molybdenum 1.5 weight% battery 0 
which uses stainless steel which is included 

[0079] 

(Working Example 2 0 ) 

As positive electrode case material of Working Example 1 
chromium 18 weight%* molybdenum 2.0 weight% battery 0 
which uses stainless steel which is included 

[0080] 

(Working Example 2 1 ) 

As positive electrode case material of Working Example 1 
chromium 18 weight%* molybdenum 2.5 weight% battery 0 
which uses stainless steel which is included 

[0081] 

(Comparative Example 14 ) 

As positive electrode case material of Working Example 1 
chromium 18 weight%* molybdenum 3.0 weight% battery 0 
which uses stainless steel which is included 
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StKOffi: BR1225 



[0082] 
[Table 9] 



n & & - x 


a * a >e (v) 


B s IB i 


U B 


1 0 0 B 


n ri a S 

2 0 0 B 




3. 40 


3. 15 


2. 90 




3. 40 


3. 25 


2. 90 




3. 40 


3. 3 6 


2. 90 




3. 40 


3. 37 


3. 15 


f?D^317 : mififllBi 

MB "U A ■ • ' "AViUkn 


3. 40 


3. 3 7 


3. 32 


*CMU : *a^20ima 


3. 40 


3. 3 7 


3. 34 


««H13:*»AiaDI»-«^W.0DIl» 


3. 40 


3. 3 7 


3. 34 




3. 40 


3. 4 0 


3. 40 




3. 40 


3. 4 0 


3. 40 


Si0^21 : »ba180W - >2. 5fiQS 


3. 40 


3. 40 


3. 40 




3. 40 


3. 38 


3. 35 



[0083] 

fc»m»«Etf«TLfc*©«lHLfc. 
tnAAtf 15 M%fiLtT?«;i!s«E©ffiTA< 



ft 15 «*%6l±a>««ICj3L^T i E l J^-r>S 
0.5 M%Bl±SftfSCtiC*y 



[0083] 

When austenite stainless steel which includes nickel (Table 
9 ) from as battery case is used, while retaining decrease 
where voltage is large was verified. 

When it disassembled battery battery case material did, was 
ascertained partial dissolution because that precipitated to 
lithium surface of negative electrode, those where the battery 
voltage decreases. 

In addition, when ferrite stainless steel is used, amount of 
reduction of battery voltage which isin midst of retaining 
becomes small, but especially amount of chromium being 15 
weight % or more, decrease of battery voltage it does not 
occur you understand. 

In addition, in ferrite stainless steel battery voltage after 
retaining further it isstabilized you understand by 0.5 
weight % or more adding molybdenum in the domain of 
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[0084] 

fo 

(M0I 22) 

h i icfct>TsitPlfi i i*;vf>uxjfl<fcyfc 

y. fill 2 l4y**A£M*6*y . IES^«lJ 3 
l*7?Mb j*fl*U -tr/ 4 I4¥$ 

ttlt& 0.5 //m <D#7*««*«i*^&fcy. 

a£ 15 sfi%ia±, ^u^-r^* 0.5 M%m 

±^t;Xx>bX||J:y/d:y,^X>r^h 6 14 

pfa mm ioo%*#-cfcy . 

jft GBL LiBF 4 *»»»* 1.00mol/l 

*y«jft£**r*. 

[0085] 

B 3 I4ft*0»]i:3tfii50lj 22 t<D 150 deg C ft# 
[0086] 

H 4'tt%$0l££tfc0l 22 t<D 150 deg C ft# 

tt*0ll±1E3IA£«K DME <DMf£<Dtz#>nM 
a»S*<D**ti*U\ 22 14 

H:*LKaB«#lSO*EI!«ttA«lRl±LfcCt 
[0087] 

(S 10)l4HJ5te#J 22 t$t*mt<D 150 deg C ft 



amount of chromium 15 weight % or more. 

From this, it is connected by positive electrode compound and 
electrical withconstitution of this invention in battery, 
stainless steel which is used for portion* clogging battery 
case which at same time touches with electrolyte solution 
does not include nickel for most part, high temperature 
storage quality canimprove chromium by using steel which 
0.5 weight % or more includes 15 weight % or more* 
molybdenum. 

[0084] 

Here, to now it rearranges examination content and shows 
below. 

(Working Example 2 2 ) 

In Figure 1, sealing plate 1 to consist of stainless steel, 
negative electrode 2 to consistof lithium metal, positive 
electrode compound 3 to designate fluorinated graphite as 
main component, separator 4 to consist of glass fiber 
non-woven fabrics of average fiber diameter 0.5 ;mu m, 
battery case 5 not toinclude nickel for most part, chromium to 
consist of stainless steel which 0.5 weight % or more includes 
1 5 weight % or more* molybdenum, as for gasket 6 with 
PFAresin 100% component , asfor electrolyte solution in high 
boiling solvent GBL, battery is formed due to constitution 
which uses electrolyte solution whichin order to become 
solute concentration 1.00 mol/1, melts solute Li BF 4 . 

[0085] 

Figure 3 is battery property comparison of 150 deg C 
retention later of the Prior Art Example and Working 
Example 2 2. 

Is superior without also decrease of open circuit voltage, in 
comparison with the conventional goods Working Example 2 
2 in comparison with Prior Art Example, understands . 

[0086] 

Figure 4 is electrolyte solution residue ratio comparison of 
150 deg C retention later of the Prior Art Example and 
Working Example 2 2. 

Prior Art Example for evaporating low boiling solvent DME 
decrease of electrolyte solution residue ratio isconsiderable, 
on one hand, Working Example 2 2 decrease of electrolyte 
solution residue ratio is Iittleextremely, sealed state at time of 
high temperature storage improved understands by 
comparison with Prior Art Example. 

[0087] 

(Table 10 ) shows discharge capacity and capacity residue 
ratio of 150 deg C retention later of Working Example 2 2 and 
Prior Art Example. 
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[0088] 
[Table 10] 



(20t 30k Q&Q 2.5V0HL) 



*t ft 


tm®2 2 




m & 


(mAh) 
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(mAh) 


(%) 




48 


100 


48 


100 


100 


45 


93 


5 


n 


200 


40 


33 


0 


0 


30B 


37 


77 


0 


0 


40H 


31 


64 


0 


0 



n = 2 0 a^ffi. 



[0089] 

ttM<D{tBI* 150 deg C «ff«.20 deg 
C30kQfem. 2.5V IfcltfccfcUffofc. 

(* 10)cfcy> ft3fc#JI± 150 deg C20 BT^»S 

o%ttez>tf. mmm 22 1* 40 b%w& 

[0090] 

ttottfes* mz.if*)*f?A s ±w? a* -7? 

b£6fl^S^H<!:L* Mitm, =mt=Z*)77 
#S§0jl(O;tfx^M**4* m<B;«. -t^U-$# 



[0091] 

[^0J<7)^^] 



[0089] 

Verification of discharge capacity did 150 deg C retention 
later, with 20 deg C30 k:oa discharge and 2.5 V terminations. 

(Table 10 ) Compared to, as for Prior Art Example capacity 
residue ratio becomes 0% in 150 deg C20 days, but Working 
Example 2 2 after 40 days retaining shows 64% capacity 
residue ratio,understands . 

[0090] 

Similar effect is acquired has been ascertained from 
experiment by using gasket materials electrolyte solution* 
separator material of this invention furthermore, it makes 
negative electrode active material whichconsists of other 
battery system* for example lithium* sodium* magnesium 
or other light metal* or these alloy where kind of the positive 
electrode active material* negative electrode active material 
differs, with copper oxide* molybdenum trioxide* 
manganese dioxide or other metal oxide* fluorinated 
graphite or other halide etc as positive electrode active 
material. 

[0091] 

[Effects of the Invention] 

As been clear from explanation above, nonaqueous electrolyte 
battery of this invention retainsunder high temperature 
environment, vis-a-vis thermal shock, effect to which use 
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[0092] 
[02] 

«-*»s*i=fcM+**a© 30kQ ftmse 

[03] 

*nmmm*mt<D iso de g c 

*$1±£^t0 

[04] 

150 deg C mt'&Vn® 

i 

2 
3 
4 
5 
6 
7 

Drawings 
[01] 



becomespossible is acquired. 
[0092] 

Retention or use can do this invention, under temperature * 
especially high temperature environment of broad range, 
application of nonaqueous electrolyte battery of this kind 
furthermore is expanded to be possible, industry value is large 
ones. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

configuration cross section of general coin shape battery 
[Figure 2] 

operating voltage in each temperature with 30 k:oa discharge 
and discharge depth 40% time point of battery in each solvent 
combining is shown figure 

[Figure 3] 

battery property of 150 deg C retention later of this working 
example and Prior Art Example isshown figure 

[Figure 4] 

electrolyte solution residue ratio of 150 deg C retention later 
of this working example and Prior Art Example isshown 
figure 

[Explanation of Symbols in Drawings] 
1 

sealing plate 
2 

lithium 

3 

positive electrode compound 
4 

separator 
5 

battery case 
6 

gasket 
7 

current collector 



[Figure 1] 
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[03] 



[Figure 3] 
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[Figure 2] 




[Figure 4] 
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